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INTRODUCTION 

This  is  a  brief  study  of  rural  roads  in  Lewis  and  Clark  County, 
which  are  now  a  part  of  the  Federal  Aid  Secondary  Highway  System  of 
Montana . 

The  purpose  of  the  study  is  to  determine  the  future  construction 
and  improvement  expenditures  necessary  to  make  the  roads,  now  on  the 
Secondary  System,  in  Lewis  and  Clark  County  reasonably  adequate  and  to 
establish  a  balanced,  beneficial  20  year  program  for  making  the  needed 
improvements . 

PROCEDURE 

Each  Secondary  route  in  Lev/is  and  Clark  County  was  appraised 
section-by-section  with  regard  to  culture,  terrain,  and  pertinent  high- 
way elements,  such  as,  curvature,  grade,  width,  surface,  safety  and 
traffic  volume.    Sufficiency  ratings  were  determined  for  each  section 
on  the  basis  of  point  values  set  up  for  each  of  the  pertinent  elements 
noted.    Such  ratings  show  the  relative  adequacy  of  any  given  section  of 
Secondary  Highway  as  compared  with  a  top  rating  of  100  points  assigned 
to  a  section  judged  to  be  entirely  adequate,  efficient,  economical  and 
safe.    Sections  of  highway  having  a  sufficiency  rating  of  less  than  60 
are  considered  to  be  providing  less  than  adequate  service  and  sections 
rating  less  than  50  are  considered  critical.    Priority  of  improvement  is 
also  indicated  by  sufficiency  ratings. 

The  design  standards,  which  are  followed  to  construct  a  new  highway, 
dictate  the  structural  adequacy,  safety  and  service  to  be  expected.  They, 


of  course,  also  determine  the  kind  and  extent  of  improvement  needed  when 
inadequacies  exist.    Standards  recently  adopted  by  the  Montana  Highway 
Commission  for  Primary  and  Secondary  Highways  are  shown  on  Standard  Sheet 
No.  31.    These  new  standards  add  from  2  to  6  feet  to  the  shoulder  width 
of  standards  previously  used  on  completed  Secondary  Highways.  Inciden- 
tally, lack  of  shoulders  is  the  most  common  deficiency  of  existing  high- 
ways in  Montana.    Secondary  roads  with  low  traffic  volumes,  say  less  than 
150  vehicles  ADT  in  1987,  are  considered  adequate  for  this  study  if  they 
have  a  minimum  width  of  24  feet  shoulder  to  shoulder. 

Cost  estimates  are  based  upon  average  per  mile  costs  for  Secondary 
roads  constructed  during  the  last  two  years.    Percentages  of  these  costs 
are  used  for  upgrading  existing  roads  in  consideration  of  likely  "salvage". 
The  total  estimated  costs  include  estimates  of  grading,  base  and  surfacing, 
structures,  right-of-way  and  utilities.    Features  other  than  right-of-way 
include  10$  for  engineering. 

Situation  maps  for  each  route,  shov/ing  the  section-by-section  esti- 
mates, are  attached  to  this  report.    The  pertinent  results  of  the  study 
are  shown  in  the  summary  tabulation  of  the  sections  according  to  programs 
and  in  order  of  priority. 

CONCLUSION 

Approximately  8jjr  million  dollars  are  needed  during  the  next  20  years 
to  improve  Secondary  roads  in  Lewis  and  Clark  County  to  acceptable  stand- 
ards.   On  an  annual  basis,  this  need  is  more  than  twice  the  current  annual 
allocation  of  Federal  and  State  funds  for  Secondary  roads  in  Lewis  and 


s 


Clark  County.  Although  mounting  concern  about  these  needs  will  surely 
cause  the  available  funds  to  be  increased  substantially  in  the  future, 
it  is  not  conceivable  that  they  will  be  doubled  very  soon,  if  ever. 

It  is,  therefore,  rather  obvious  that  the  specific  programs  out- 
lined in  this  study,  as  being  necessary  to  make  all  Secondary  roads  in 
Lewis  and  Clark  County  reasonably  adequate  according  to  a  balanced  and 
beneficial  schedule,  will  not  be  accomplished.    However,  the  study  pro- 
vides much  basic  factual  data,  which  should  be  useful  in  future  consid- 
erations associated  with  Secondary  Road  Programing  in  Lewis  and  Clark 
County. 
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STA^ARD^  SHEET  NO.  31 
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Helena,  Montana 


PRIMARY  &  SECONDARY 
DESIGN  STANDARDS 


State 


^r^Hway" 


Engineer 


MINIMUM    VERTICAL    CURVE  LENGTHS* 


Terrain 

Level 

Rolling 

Mountain 

Design  Speed 

70  mph 

60  mph 

50  mph 

STOPPING 

Stopping  Distance,  ft. 

600 

475 

350 

SIGHT 

Crest  Vertical  Curve 

2.55 

1.60 

0.85 

DISTANCE 

Sag  Vertical  Curve 

1.45 

1.05 

0.75 

PASSING  SIGHT 

Passing  Distance,  ft. 

2300 

2000 

1700 

DISTANCE 

Crest  Vertical  Curve 

16.10 

12.10 

8.70 

♦Values  given  are  coefficient  by  which  the  algebraic  difference  in  grade  may  be 
multiplied  to  determine  the  length  in  sta's  of  the  vert,  curve  which  will  provide 
minimum  sight  distance.    Special  design  where  higher  standards  areAfeasible.  Subject 
to  prior  app.  _of  headquarters.    MAXIMUM  GRADES  &  HORIZONTAL  CURVES 


Level  Terrain 

Rolling  Terrair 

Mountain  Terrain 

Special 

Design  Speed 

Design  Speed 

Design  Speed 

Design  fi 

70  mph 

60  mph 

50  mph 

Maximum  Grade 

3/6 

5% 

6% 

Max.  Horiz.  Curve 

3°30' 

5000' 

7°30' 

12°30' 

SSpecial  design  where  higher  stds.  are  not  feasible.  Subject  to  prior  approval 

of  headquarters.  fc 

ROAD  WIDTHS 

Primary  &  Secondary  Roads  with  future 


Future 
ADT 


PRIMARY  &  SECONDARY 
MINIMUM  WIDTHS 


*  20  yr. 

Mountainous 

Rollina 

Level 

50  mph 

60  mph 

70  mph 

0-50 

26 

26 

26 

50-250 

28 

28 

28 

250-400 

28 

30 

30 

400-750 

34 

34 

.  36 

750-2800 

40 

40 

40 

Over  2800 

44 

44 

44 

traffic  volumes  of  100  ADT  or  more  to  be 
Bit.  Surf.    Low  volume  roads  are  consid- 
ered to  be  those  having  less  thai  100  ADT 
future  traffic  counts. 

*In  some  cases,  traffic  volume  may  be  giveh 
as  design  hourly  volume  (DHV)  in  such 
cases  DHV  X  7  =  ADT 

NOTE*  Refer  to  Std.  Shz.  #20  for  super 

elevations  and  curve  widening. 

See  Std.  Sht.  #30  or  #32  for  Interstate 
■  ?tand,flr^§l>   
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20  YE6R      I  IMPROVEMENT  KhEBS 

L-&w\s  a^d  Clark  County  —  Secckdsry  Roftbs 

5scV\ot\  Tabulations  Accordm3      Prior liYo? Heed  OT\T3>as\s 


Prior  it  Y 
Wo 

"Route 

Sufficiency 
Ra+ms 

jr   ' 

1 

2x34- 

CaaVoix  FerrY  X>a.m  EcusV 

A3 

6.S 

*  8SO.OOO 

2 

A-5A 

"E>r  e  vJ  sr  -r  Ifvea+re.  Soa^ 

4-5 
48 
60 

0.5 

JLQ. 
S.3 

99,000 
6\  50 0U 
2.11,000 

3 

Z&O 

4- 

279 

Vl\\borr\  F\es'r.erVc\ss 

rwe  Te 

cfcr  Eetvad  \912.-\916  1 

- — -  _                                                                                                                 t  i 

5 

o  V 

5-0„ 

M  1.2,^^000 
684,000 
444.000 

6 

4-34- 

<b5 

3.0 
9,\ 

7 

I  t;v\    1  CC 

ToYaV  WT 

irPenod  Wl-\986 

i 

W\  ^£,390,000 

8 

£80 

*  372,000 

9 

£54 

\'\ 

y\ 

4^0;0QQ 

35£, 

73 

\,0 

142V100 

" 

279 

3cWva?vsv             OvrvovxCt  Stare 

75 

5A  , 

341,000. 

\Z 

VAv\\W-<  ^Rc^vvaVvcsw  \W-v^ 

7.5 

3.8 

13 

435 

5.G 

24^,000 

a\.ooo 

14. 

_76 

\.b 

15 

4.0 

_16_ 

434 

"Rsan  Lctk'e  Hor^ 

79 

9.\ 

\7 

4-34 

SO 

TO 

41^000 

JLS 

3ft  ^ 

..  V-V  V\avv-\-bov\'RoocA  Horn'-. 

_  81 

_y 

48,000 

V9 

454- 

83 

£3 

434- 

yio\£OceeA<  WcprVin 

S3 

A7.5 

499,  OCX) 

2i 

4-34- 

85 

9.8 

255.QO0 
CO,  000 

22 

4-53 

85 

2,3 

Vicx^^^r  U\<e  Poad"RaorVW 

%z 

 s.5;ooc 

24- 

CdnVon  OeeV<  57rocc  H 

90 

25 

-X-\ 5  Overpass..  Wl 

3\ 

\.o 

o 

26 

4-8\ 

^cxs\  V\eWr\a  Lnn-p 

as 

o 

27  . 
26 

23 

£79 

"Pe  r  ws  oor\p  vyVe  Pi  oaU , 
"X-VS  '\«vV<«»'rrV\av\c\e   ^  <VM 
rV&SWer  -pcx&^° 

.  9a 
36 

az 

0 
0 

lb-  ° 

Total  -focTenod  UO-Z %j  188,000 
ToW  Por  ?0"(eor"V<sr\o<i  l433W\te^    ^8  42 if, 00O 

Average  ftnnual  Meed  '4-.2t.o5p 
Preg^rv^  ^ma^xo^rdrq^^o  oqq 


;p\csVvc>c  Pass  RoadL 

.  gCTfeac  Needs  *  \,o5k,ooo 


S^CTIOU  Wi\OR\Tf  Ho 

25 

8 

3 

5  ! 

LENGTH  (MILES) 

VO 

5/2> 

T.O 

5.0  ; 

FINANCIAL  OIST. 

1 

1 

7 

CLASS  (RURAL-URBAN-FOREST) 

"  R. 

R 

RF 

NO.  OF  LANES 

2 

2. 

2 

EXISTING  ROADWAY  WIDTH 

28 

24- 

ZO 

\<b  1 

SUFFICENCY  RATING 

91 

69 

4S 

Gl  i 

DESIGN    ADT   20  YEAR 

VOOO 

\ooo 

5AO 

250  i 

NO.  OF  LANES  Q  DESIGN  WIDTH 

2-28 

2-40 

2  -  34- 

2-26 

TIME   OF  IMPROVEMENT  (YEARS) 

VI  one 

IMPROVEMENT    (l)NEW  (2)  UP  GRADE  EXIST 

<^ 

ESTIMATED  NEEDS  IN  THOUSANDS 

!  x  -  \  X  • 

\  N .  - 

RIGHT   OF  WAY 

n 

2\ 

20 

UTILITIES 

12 

5 

GRADE    a  DRAINAGE 

 fe2  , 

2<oO 

BASE    ft  SURFACE 

246 

200 

STRUCTURES 

25 

o 

SOO 

INCIDENTALS  * 

,  A 

2 

TOTAL    COST •• 

o 

372 

613 

»»  10%  MM    ggij    II  IWCLMOtt 


V.ft.S.^OUTE  £80 
20  Year  Needs  *  2>  24-7,000 


1 

LENGTH  (MILES) 

S.l 

G.8 

FINANCIAL  DIST. 

1 

T 

CLASS    (RURAL- URBAN-FOREST) 

"  R 

R 

NO.  OF  LANES 

z 

Z 

EXISTING  ROADWAY  WIDTH 

2& 

Zo 

SUFFICENCY  RATING 

n  i 

a  a 

DESIGN   ADT   20  YEAR 

ISO 

GOO  ! 

NO.  OF  LANES  a  DESIGN  WIDTH 

Z  -  34- 

£-•34-  i 

TIME   OF  IMPROVEMENT  (YEARS) 

IMPROVEMENT    (1)  NEW  (2)  UP  GRADE  EXIST 

ESTIMATED  NEEDS  IN  THOUSANDS 

RIGHT   OF  WAY 

& 

2^ 

UTILITIES 

o 

A- 

GRADE    a  DRAINAGE 

ap. 

BASE    a  SURFACE 

STRUCTURES 

o 

40 

INCIDENTALS  * 

5 

_  ^> 

TOTAL    COST  * • 

,  A.ZO 

sgo 

*  »T  *"*p€  mm  cffoiiiKai,  atttmriccttoM,  nurric  MNTaoi  • 

•  •  tox  re*  tut  *  II  ■■CLUftil 

■lie- 

V.f\.S ."ROUTE  gM 
20  Year  t\(eeds  *  1,28QQQ0 


SECTION  faRI0RVt*r  Vlo 

\  z 

\a 

\o 

14 

LENGTH  (MILES) 

3.8 

\A 

1.0 

FINANCIAL  DIST. 

n 

1 

T 

T 

CLASS    (RURAL- URBAN- FORE ST) 

•  R 

R 

R 

R 

NO.  OF  LANES 

^ 

2 

EXISTING  ROADWAY  WIDTH 

zz 

ZZ 

22 

/ 

24 

SUFFICENCY  RATING 

15 

81 

/ 

DESIGN    ADT   20  YEAR 

300 

30O 

e3oo 

1400  _ 

NO.  OF  LANES  a  DESIGN  WIDTH 

2  r.3fi_ 

£-30 

2.-40 

/  

2-40 

TIME   OF  IMPROVEMENT  (YEARS) 

V9TH-1986 

IMPROVEMENT    (l)NEW  (2)  UP  GRADE  EXIST 

can 

\  ■ 

ESTIMATED  NEEDS  IN  THOUSANDS 

1  \  \.  s  " 

,-^>, , 

RIGHT   OF  WAY 

zo 

0 

ZO 

s 

UTILITIES 

to 

o 

to 

/ 

\ 

5 

GRADE    a  DRAINAGE 

44- 

£4 

\ 

\a 

BASE    a  SURFACE 

as 

GZ 

\ 

sz. 

STRUCTURES 

C 

Q 

Zfi 

o 

INCIDENTALS  * 

z 

1 

TOTAL  COST** 

ZZ& 

4,4 

/  

©V 

•  •  '0%                        IS  INCIIIDIB 

v.fi.s .Routes  355 

\.&VA\  2<35G  5.9  Mi 
20  Year  Needs  *  433,000 


\  B 

LENGTH  (MILES) 

-4..Q 

FINANCIAL  DIST. 

1 

CLASS  (RURAL-URBAN-FOREST) 

'  R 

NO.  OF  LANES 

1  —  

EXISTING  ROADWAY  WIDTH 

SUFFICENCY  RATING 

is. 

DESIGN    ADT   20  YEAR 

3»OC) 

NO.  OF  LANES  Q  DESIGN  WIDTH 

'  ?.  -  so 

TIME   OF  IMPROVEMENT  (YEARS) 

IMPROVEMENT    (l)NEW  12)  UP  GRADE  EXIST 

"'.'.') 

ESTIMATED  NEEDS  IN  THOUSANDS 

i  'V^  \  " 

RIGHT   OF  WAY 

o 

UTILITIES 

o 

GRADE    S  DRAINAGE 

BASE    a  SURFACE 

\ 

STRUCTURES 

o 

INCIDENTALS  * 

z 

TOTAL   COST •• 

•  »t  «»*M  «■                        ttlOTiritftTlttt,  IKAfflC  (Htm   •  VIIC 

I 

I 


East  He\et\a  Uor\V\ 
EO^ar  Meeds  *  \AaO0O 


Sect  iou  vworw  f  ?  io 

2.0 

\1 

p> 

16  ' 

LENGTH  (MILES) 

vt.a 

7-0 

3.0 

at 

3.P. 

FINANCIAL  DIST. 

T 

1 

7 

7 

CLASS    (RURAL- URBAN- FOREST) 

 £  , 

R  I 

NO.  OF  LANES 

Z 

2. 

2. 

2. 

EXISTING  ROADWAY  WIDTH 

18 

\e> 

\& 

SUFFICENCY  RATING 

S3 

SO 

es 

DESIGN    ADT   20  YEAR 

60 

60 

\  20 

NO.  OF  LANES  a  DESIGN  WIDTH 

a  -  24- 

Z.  -  Z.&, 

TIME   OF  IMPROVEMENT  (YEARS) 

V317- 

\^n-^  \sn2.\Snr-, 

IMPROVEMENT    (I)NEW  (2)  UP  GRADE  EXIST 

.  v 

cz) 

ESTIMATED  NEEDS  IN  THOUSANDS 

1  XX  \ 

\\Xn 

RIGHT   OF  WAY 

o 

o 

UTILITIES 

o 

o 

0 

S  1 

0 

GRADE    a  DRAINAGE 

o 

An  1 

3,4- 

BASE   a  SURFACE 

1  4-0 

zio 

STRUCTURES 

o 

\5Q 

o 

o 

INCIDENTALS  * 

9 

o 

o 

TOTAL  COST** 

•  AT  •»»•(  Nil  CH«lfl««l.  RHMMMMI.  TU'flC  COMIftOt  • 

4-99 

■tic 

4-\5 

GSA- 

764- 

Z5S  ! 

v.  as  ."Route  434 


20  Year  Needs  ^  ^^000 


_Sw,x«oVi.  vkiovtatv  Ho            1  13 

LENGTH  (MILES) 

FINANCIAL  DIST. 

CLASS  (RURAL-URBAN-FOREST) 

'  R 

NO.  OF  LANES 

SL 

EXISTING  ROADWAY  WIDTH 

E.O 

SUFFICENCY  RATING 

tt 

DESIGN    ACT   20  YEAR 

NO.  OF  LANES  G  DESIGN  WIDTH 

TIME   OF  IMPROVEMENT  (YEARS) 

IMPROVEMENT    (1)  NEW  (2)  UP  GRADE  EXIST 

v 

ESTIMATED  NEEDS  IN  THOUSANDS 

RIGHT   OF  WAY 

rl 

UTILITIES 

L 

GRADE    a  DRAINAGE 

BASE    a  SURFACE 

STRUCTURES 

0 

INCIDENTALS  * 

TOTAL  COST** 

24-<2> 

•  ««          «m  ooiiiMi,  •cAMTiricAfiaa,  uumc  c4«rt>M.  •  sue 

•  •           PM           «    II  IKCIUOIB 

V.ft.S.KoUTE  4-35 
20  Year  Needs  *  246,000 


SH.C.TMON  VRlORlT-T  No 

zz 

Z3 

LENGTH  (MILES) 

2.4- 

FINANCIAL  DIST. 

1 

CLASS  (RURAL-URBAN-FOREST) 

*  u 

^ 

NO.  OF  LANES 

z. 

?. 

EXISTING  ROADWAY  WIDTH 

zc 

SUFFICENCY  RATING 

as 

DESIGN    ADT   ZO  YEAR 

SO 

NO.  OF  LANES  a  OESIGN  WIDTH 

Z  -  Z<k 

TIME   OF  IMPROVEMENT  (YEARS) 

S«3>T?-V38€> 

IMPROVEMENT    (1)  NEW  (Z)  UP  GRADE  EXIST 

.  .„  v 

ESTIMATED  NEEDS  IN  THOUSANDS 

1  w  \ 

RIGHT   OF  WAY 

o 

o 

UTILITIES 

o 

n 

GRADE    B  DRAINAGE 



o 

BASE    a  SURFACE 

ft.*? 

STRUCTURES 

o 

n 

INCIDENTALS  * 

 7^  

0 

TOTAL  COST** 

Co 

•  •  10%  »R   1X1    II  INCLMOtt 

MVS.' 

ZO  Year  Needs  *  14^000 


SHEET  S 

I, 


LENGTH  (MILES) 


FINANCIAL  DIST. 


CLASS    (RURAL-URBAN-FORE STI 


NO.  OF  LANES 


EXISTING  ROADWAY  WIDTH 


SUFFICENCY  RATING 


DESIGN   ADT   ZO  YEAR 


NO,  OF  LANES  a  DESIGN  WIOTH 
TIME   OF  IMPROVEMENT  (YEARS) 


RIGHT   OF  WAY 


UTILITIES 


GRADE    B  DRAINAGE 


BASE    B  SURFACE 


STRUCTURES 


INCIDENTALS  * 


TOTAL  COST 


•  AT  IMM  H«  CdOlilNCI,  •t»UMFIC»1IO«t,  !H»*f  l< 
m9  '0%  <•»   f '«  IWClMUt 


IMPROVEMENT    (l)NEW  (2)  UP  GRADE  EXIST 


ESTIMATED  NEEDS  IN  THOUSANDS 


CMfMl  •  tMfCV 


v.  ft  .s /Routes  4-54 5 
-  AB\}h  5\a 

ZO  Year  Needs  *  VSQ.ooo 


s 


